Alanine in HI: a silent mutation cries out!
It is a widely held paradigm in molecular biology that a change in the third base of a codon is silent in terms of expression. In this investigation, results are presented that challenge that paradigm, at least in terms of one polymorphism in KCNJ11, which is one of five genes that have been implicated in the disorder Hyperinsulinism of Infancy. In two cohorts of Australian patients, an uneven distribution of KCNJ11 SNP's was observed. A silent polymorphism at codon 190 was over-represented in the patients who responded well to medical treatment and under-represented in those that required radical surgical intervention. In an attempt to investigate this polymorphism, it was expressed in vitro and western blot analysis showed that there were virtually no bands from the homozygous variant samples, while strong bands were seen in normal controls. The human genome is highly redundant in terms of tRNA species for each amino acids but enigmatically under-represents a number of specific codons. The polymorphism in question occurs within one such codon. We propose that the presence of a base change at the third position of codon that is not represented by a corresponding anti-codon within the human nuclear tRNA leads to a decreased rate of expression of the protein.